Secretory mutants in the cellular slime mold Dictyostelium discoideum.
Our initial studies have shown that the cellular slime mold Dictyostelium discoideum is a particularly suitable organism for the study of lysosomal enzyme secretion. During appropriate stages in the life cycle, secretion is prominent for a number of lysosomal enzymes. The methods described here have been developed to investigate various aspects of the secretion process. Moreover, our evidence that regulation of the secretory system is influenced by environmental changes and by cell differentiation indicates that this organism may be useful for studying the functional regulation of this organellar system. To a large degree these types of studies have been limited in the past due to the lack of an appropriate experimental system. The ability to isolate secretory mutants affecting the secretion of lysosomal enzymes adds another dimension to investigations using D. discoideum. In our initial attempts we have been successful in isolating a variety of different types of mutants that alter the secretion of one or more lysosomal enzymes. While the results are in agreement with the results of our physiological investigations, they also indicate much more heterogeneity in the lysosomal system than we had previously suspected. The indications that many of our secretory mutants may also affect modification of the enzymes is also intriguing. This observation may also help to explain the fact that many of these strains are defective in normal development. Together with the immunological methods available in this organism for studying posttranslational modification, the mutants may be valuable in deciphering the relationship between modification of lysosomal enzymes and their proper localization and secretion from the cell. Thus, Dictyostelium discoideum may become as useful for the study of some questions of cell biology as it has been for development.